The utilization of wind energy for power generation purposes is becoming increasingly attractive and gaining a great share in the electrical power production market worldwide. This research was considered a feasibility study of wind energy farm in Bab Al-Hawa, Irbid. The average wind speed in the site is (6.5 m/s). Data have been collected, which includes the average monthly wind speed for 10 years, but by HOMER software to create the hourly wind speed of a representative year is created in order to build Weibull distribution and to calculate the energy generated output of the project. This project contains the construction of 33 wind turbines in 3.11 km square. Each turbine has a capacity of 900 kW rated power and the total rated capacity is 29.7 MW. The capacity factor was found equal to 37.1% which means the amount of utilization of the turbine capacity. The results show that the turbines work 87,286 h/yr, and the total energy generated is 96.548559 GWh/yr. from the 33 wind turbines installed. The initial cost of this project is equal to 80.5243 M$ and the Payback period is 7 years. We have taken into account the environmental impact such as CO 2 emissions into consideration. CO 2 reductions by using wind energy instead of coal-fired plant are equal to 67124.4 tons, and the CO 2 emissions reduction using wind power instead of fuel oil power plant is 5343.4 tons. This research shows that wind farm at Bab Al-Hawa with a capacity of 29.7 MW, 33 wind turbines, 900 kW each has been feasible with a cost of energy 4 cents/kWh.
Introduction
Energy is considered a prime agent in the generation of wealth and a significant The innovation of this works comes from that this research was the first one carried out in Jordan. All wind farms installed in Jordan specially in south region of Jordan depend on Jordan wind atlas which was built during the last century. This research depends on new data and recommended software. There is no someone has done similar work in the region.
Study Area
The research will be carried out at a site called Bab Al-Hawa, Northwest of Jordan, it's an open hill and is approximately 13 Km south-west of Irbid city, the major city in the Northwest of the country. The site is a treeless and that is well exposed to the prevailing westerly wind and for other wind in winter and summer seasons, average wind speed in location is about (6.5 m/s).
The site is near to other wind projects such as, Hoffa Al-Mazar and Al-Ibrahemieh project. There are many criteria take into account and paid attention for this project such as the site topography, wind speed, and small population.
Tools and Methodology

Introduction
Site selection for large wind turbine requires consideration of a comprehensive set of factors and balancing of multiple objectives in determining the suitability of a particular area for a defined land use. The selection of suitable project areas involves a complex array of critical factors drawing from physical, demographical, economic, policies, and environmental disciplines. The current spatial decision making could benefit from more systematic methods for handling multi-criteria problems while considering the physical suitability conditions. Selection criteria must also satisfy the optimistic criteria. 
Site Selection Tools
Geographic information systems (GIS) has been used in solving site selection problems, which is a computer system for capturing, storing, checking, and displaying data related to positions on earth's surface. By relating seemingly unrelated data, GIS can help individuals and organizations better understand spatial patterns and relationship [7] .
Data Collection
In this project data are very important for selecting the type and numbers of turbine, this data includes: average daily wind speed for many years in the site. We have to use two software programming, Homer software to getting the average daily wind speed since the available data is only average monthly wind speed, and Google sketch up to modeling and simulation the turbines in the site.
HOMER Software
Homer is a free software application developed by the National Renewable Energy Laboratory in the United States. This software application is used to design and evaluate technically and financially the options for off-grid and on-grid power systems for remote, stand-alone and distributed generation applications. It allows you to consider a large number of technology options to account for energy resource availability and other variables [7] .
Sketch up Software
Formerly Google Sketch up, is a 3D modeling computer program for a wide range of drawing applications such as architectural, interior design, landscape architecture, civil and mechanical engineering, film and video game design and can used it for drawing wind turbine [8] .
The Weibull distribution is one of the most widely used lifetime distributions in reliability engineering. It is a versatile distribution that can take on the characteristics of other types of distributions, based on the value of the shape parameter k and scale parameter c [9] . Finally, calculate the energy output from the turbines, economic and environmental aspect then evaluate the project.
Data and Calculations
Site Selection
In designing wind projects and wind turbine for generating electricity many parameters must take into account to get the best design of any project. Bab Al-Hawa/Irbid area has been chosen. Many factors were considered to choose this area, such as its height above the earth surface (this area is located in open hill) which make it have a plenty of wind all over the year, far from residential communities, close to water services, and it does not contain any noticeable obstacles such as buildings, large trees, and huge mountains.
GPS and GIS programs have been used to choose the best piece of land to install the wind farm. This specific area has the best height, far from streets and 
Data Collection
For any energy generation design project collect an accurate data is the most important thing that is required, because this leads to an accurate calculation and results which make the design meet the required conditions. The most important data that is necessary for wind farm design is the daily wind speed for many years (almost 10 years).
To obtain this data, we headed for accredited and accurate government agen- 
Wind Statistics and Weibull Distribution Weibull Distribution
It is a matter of common observation that the wind is not steady and in order to calculate the mean power delivered by a wind turbine from its power curve, it is Figure 2 . The area that chosen for install wind turbines, with pinned to determine the location from Google Earth. The basic measure of the unsteadiness of the wind is the standard deviation (or root mean square) of the speed variations. In order to calculate the mean power from a wind turbine over a range of mean wind speeds, a generalized expression is needed for the probability density distribution. An expression which gives a good fit to wind data is known as the Weibull distribution.
The two-parameter Weibull distribution is often used to characterize wind regimes has been found to provide a good fit with measured wind data. The probability density function is given by the following equation [10] .
( ) After using Homer to generate daily wind speed, Windoghrapher software was used to draw the Weibull distribution, the results are shown in Table 2 and Table 3 . 
Wind Turbine Selection and Sitting
Wind Turbine Selection
When we choose a wind turbine, the first thing we need to know are its cut in and rated wind speed and if it's suitable to the wind speed in the site. Also the area of the site controls the choice of the turbine because we have to make sure that the rotor diameter is suitable.
In our case many turbines were studied and we choose a EWT DW61-900 kW wind turbine. EWT's DIRECTWIND 900 kW turbine is a pitch controlled variable speed wind turbine that combines continuous market driven innovation with highly advanced direct drive technology. EWT 900 KW turbine has more than one hub height and diameter, but we choose a 61 diameter and 75 m hub height, The power curve of a wind turbine is a graph that indicates how large the electrical power output will be for the turbine at different wind speeds and also shows the cut in and rated wind speed. Figure 5 shows a power curve for a typical EWT DW61-900 KW turbine.
Power Output Calculations
Homer software has been used to simulate the collected data with the turbine specifications to calculate the energy and power output as shown in Table 4 .
Wind Turbine Sitting
Micro-sitting/positioning of wind turbines in a given site refers to the process of optimizing total energy production of an entire wind park and at the same time take into account a number of environmental, economic, societal, technological etc. constraints by suitable placement of individual wind turbines. In most cases, however, current approaches concentrate on optimizing particular criteria that are usually related to technical and economic issues. Turbines sitting depend on the direction of the wind. In the direction of prevailing wind, we space between the turbines 7 times of diameter and perpendicular to wind direction 4 times of diameter [11] . The length of the area chosen is 1.84 km on the direction of prevailing wind and its length is 1.69 km perpendicular to wind direction.
Space with wind = 7 × 61 = 424 m;
Space perpendicular = 4 × 61 = 244 m. Figure 6 shows the number of turbines and its distribution on the site.
We found that the area fit to 33 wind turbine and the total rated capacity equal 29.7 MW.
HOMER Simulation and Energy Generated
HOMOER Pro was used to simulate the data and to find levelized cost, energy generated through the year and net present cost analysis. Also, HOMER Pro used to connect the project with the grid and to determine the selling price for kWh.
Wind Turbine Power Output
As we can see from Figure 7 the levelized cost is 0.0559$ /kWh which agree completely with the global levelized cost. The turbines worked 87,286 h/yr, and the total energy generated is 96.548559 GWh/yr from the 33 wind turbine installed. Figure 8 shows the daily power output profile. January has the maximum power output, while, October has the least power output which means that it has the least wind speed, and the months (February-August) have a medium power output.
Grid Connecting
Wind farm have been connecting project to the grid, then, the sellback price for kWh of energy and the power energy price $/kWh have been determined as shown in Table 5 . Figure 9 shows the monthly energy produced and sold to the grid and the energy charge the grid pay for it. Annually energy charge that grid pay for the energy generated is 11.489278$.
Energy charge $ = energy generated × sellback price $/kWh. This number equals the saving during one year.
Cost Analysis
Introduction
Cost can be measured in a number of different ways, and each way of accounting for the cost of power generation brings its own insights. The costs that can be examined include equipment costs (e.g. wind turbines, etc.), financing costs, total installed cost, fixed and variable operating and maintenance costs (O & M), fuel costs, and the levelized cost of energy (LCOE). 
Initial Cost
Operating and Maintenance Cost
Operating (Operational) costs are the expenses which are related to the operation of a business, or to the operation of a device, component, and piece of equipment or facility. They are the cost of resources used by an organization just to maintain its existence [13] . . Figure 10 shows the Net present cost summary.
Levelized Cost of Electricity (LCOE)
The levelized cost of electricity (LCOE) is a measure of a power source which attempts to compare different methods of electricity generation on a consistent basis. It is an economic assessment of the average total cost to build and operate a power-generating asset over its lifetime divided by the total energy output of the asset over that lifetime. The LCOE can also be regarded as the average minimum cost at which electricity must be sold in order to break-even over the lifetime of the project [8] . By Homer software, the levelized cost of electricity = 0.05423 $/kWh.
Payback Period (PbP)
The payback period is the length of time required to recover the cost of an investment. The payback period of a given investment or project is an important determinant of whether to undertake the position or project, as longer payback periods are typically not desirable for investment positions. The payback period ignores the time value of money, unlike other methods of capital budgeting, such as net present value, internal rate of return or discounted cash flow. 
Results and Discussion
Sensitivity Analysis
Hub Height Sensitivity Analysis
To fully assess how a change in a design parameter affects the myriad of objectives in system performance and cost, a holistic and integrated approach is needed. sensitivity analysis is to determine how key turbine configuration parameters affect overall system performance and cost and explore system-level Table 6 with the 75 m hub height.
This variation effects the monthly power output, the energy sold to the grid and therefore effects the energy charge and the payback period. Figure 11 and Figure 
Environmental Impact Emissions
Recent data and analysis have made it clear that the emissions savings from adding wind energy to the grid are even larger than had been commonly thought. In addition to each kWh of wind energy directly offsetting a kWh that When using wind energy instead of coal-fired plant, the cost by reduction. 
Conclusions
This study demonstrated the allowable capacity in Bab Al-Hawa site, which is 29.7 MW with 33 wind turbines of 900 kW power capacity. Grid connecting simulation was done by HOMER Software and the results for operating through a one year were obtained with a 96,548,559 kWh electricity generated in one year.
Levelized cost of electricity was obtained as 0.055 $/kWh, considering a 0.119 $/kWh grid sellback price, a saving of about 11,489,278$ every year.
It also demonstrated the capabilities and limitations of a new modeling tool of integrated wind plant system, by using HOMAR software tool to create three different model configurations and analyzing each of them using a global sensitivity analysis of key turbine configuration parameters on wind plant system performance and overall COE. The results of the COE to turbine configuration parameters of rated power, hub height were obtained and discussed and it proved that the chosen turbine capacity was the most suitable for the site and the highest hub height was the best.
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